Nutrient modulation of palmitoylated 24-kilodalton protein in rat pancreatic islets.
Protein acylation in glucose stimulation of insulin secretion in the beta-cells has been implicated. Accordingly, we attempted to identify the target(s) of acylation in the pancreatic islets. Rat pancreatic islets were labeled with [3H]palmitic acid for 1 h at 37 C, and the whole cell lysate was analyzed by SDS-PAGE and two-dimensional gel electrophoresis. The labeling of the proteins by [3H]palmitic acid was shown to be palmitoylation by chemical analyses. Palmitoylation of four distinct bands was recognized, and the palmitoylation was significantly reduced in all of them when the labeling was performed with high glucose. Quite interestingly, the degree of attenuation was particularly dominant for a 24-kDa doublet. Palmitoylation of the 24-kDa doublet was preferentially attenuated also by the mitochondrial fuels and an acylation inhibitor, cerulenin. The half-life of the labeling of the doublet was apparently shorter (approximately 45 min) than that of other bands on pulse chasing of the islets, irrespective of the presence or absence of high glucose. High glucose attenuation of the palmitoylation of the 24-kDa doublet was partially blocked by 20 mm mannoheptulose, a glucokinase inhibitor. Two-dimensional gel electrophoresis revealed that the doublet was composed of acidic peptides, and, by immunoprecipitation, it was shown not to be synaptosome-associated protein of 25 kDa. We identified rapidly turning over palmitoylated 24-kDa acidic proteins distinct from synaptosome-associated protein of 25 kDa in the pancreatic islets, which are preferentially modulated by fuel secretagogues. The data suggested a functional role of the palmitoylated 24-kDa doublet in nutrient stimulation of insulin secretion.